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DETAILED ACTION 
Election/Restrictions 
1) Restriction to one of the following inventions is required under 35 U.S.C. 
121: 

I. Claims 1-1 3, drawn to a crucible, classified in class 117, subclass 220. 

II. Claim 14-27, drawn to a process for forming a silicon ingot and wafer, 
classified in class 117, subclass 11. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as apparatus and product made. The 
inventions in this relationship are distinct if either or both of the following can be 
shown: (1) that the apparatus as claimed is not an obvious apparatus for making the 
product and the apparatus can be used for making a materially different product or 
(2) that the product as claimed can be made by another and materially different 
apparatus (MPEP § 806.05(g)). In this case the product made does not necessarily 
require the apparatus i.e. the crucible to form a silicon ingot, furthermore the 
crucible itself is not materially limited to forming just silicon ingots and could be 
used to make glass or GaAs ingots, it is not materially limited to forming silicon 
only. 
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Because these inventions are independent or distinct for the reasons given 
above and have acquired a separate status in the art in view of their different 
classification, restriction for examination purposes as indicated is proper. 

During a telephone conversation with David Peterson on 2/15/06 a 
provisional election was made without traverse to prosecute the invention of Group 
I, claims 1-13. Affirmation of this election must be made by applicant in replying 
to this Office action. Claims 14-27 are withdrawn from further consideration by 
the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if 
one or more of the currently named inventors is no longer an inventor of at least 
one claim remaining in the application. Any amendment of inventorship must be 
accompanied by a request under 37 CFR 1.48(b) and by the fee required under 37 
CFR 1.1 7(i). 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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2) Claims 1-2 and 4-5 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Pinkhasov (US Patent No. 4,565,71 1). 

Pinkhasov teaches in particular its claim language (Claims 8-11) besides its 
specification a coating for a quartz crucible (by the way is a hexagonal crystal 
structure made of trigonal crystallized silica (Si0 2 ) (10) which as shown in Figure 
1 has a base container capable of containing a liquid silicon material and a coating 
process imposed by vapor generator (13) for coating among many different types 
of coatings either silicon or boron nitride onto the crucible container (See Col 1 
Lines 62-68, Col 3 Lines 26-51, and Col 5 Lines 21-55). This reference also 
teaches that there is an equivalency between boron and silicon nitride coatings in 
particular a quartz crucible which materially would inherently have a CTE of 0.59 
which is less than the CTE value of 3 for silicon. Finally the crucible as taught and 
depicted by Pinkhasov 71 1 shows the container being integrally formed and 
including multiple components, i.e. it is a full container with a bottom and two side 
walls which would read on integrally formed and having multiple components as it 
is situated on turntable (1 1) as it is interacted with components 13 (vapor 
generator) and the counterelectrode (21). 



Claim Rejections - 35 USC §103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3) Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

Pinkhasov (US Patent No. 4,565,71 1) in view of Yamagishi (US Patent No. 

5,788,718). 

Pinkhasov 71 1 fails to explicitly teach or include the base container to 
include graphite. 

In an apparatus pertaining to a method for growing for example a single 
silicon crystal, Yamagishi 718 depicts in Figure 1 a quartz crucible (5) being made 
of a material that has a CTE lower than silicon but the base container also is 
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comprised of a second tier container below the quartz crucible container (5) with a 
graphite crucible container (6), and considering the Yamagishi 718 reference 
teaches coatings of the instruments used in silicon crystal growth including the use 
of silicon nitride, it is safe to presume this reference is very analogous to the 
Pinkhasov 7 1 1 reference. 

It would therefore at the time of the invention be obvious to one with 
ordinary skill in the art to modify the Pinkhasov 71 1 reference with that of 
Yamagishi 718 to include a graphite bottom to let's say a quartz bottom to aid in 
temperature distribution when dealing with temperature fluctuations for melting 
and cooling of crystalline material in the crucible and aiding/preventing crucible 
breakage, since graphite is a good thermal conducting material. 

4) Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pinkhasov (US Patent No. 4,565,71 1) in view of (JP 60141696A). 

Pinkhasov 711 from the aforementioned taught a crucible with a boron 
nitride coating however it failed to teach the additional coating layer of a silicon 
nitride. Even though Pinkhasov 711 taught that both silicon and boron nitrides 
were viewed as coating equivalents in the art. 
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However Pinkhasov 71 1 fails to teach the additional coating of a silicon 
nitride ontop of per se the boron nitride coated crucible or vice versa. 

JP 696 pertains to a single crystal growth container by forming a silicon 
nitride then boron nitride layer on a quartz container. In other words JP 696 teaches 
a quartz container for example a crucible that has a silicon nitride layer coating and 
then ontop a boron nitride layer unlike how applicant has claimed the crucible with 
a boron nitride followed by the silicon nitride layer. However Pinkhasov 711 
teaches that both silicon and boron nitride layers are seen as coating equivalents. 
As well JP 696 teaches the crucible but the coatings in reverse order, but 
exemplifies that the additional coating enables good adhesion with a middle layer 
coating between the external coating layer and the crucible, as well aid in 
preventing any deterioration or contamination of the liquid crystal forming from 
contact with the crucible. 

Therefore at the time of the invention it would be obvious to one with 
ordinary skill in the art to understand that boron and silicon nitride coatings are 
seen as equivalents and want to put an additional coating layer to maintain better 
adhesion between the crucible and external coating layer as well, further ensure 
any possible contamination from occurring between the crucible and the liquid 
crystal melt. 
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5) Claims 8-10 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wilson (US Patent No. 3,503,717) in view of Pinkhasov (US 
Patent No. 4,565,71 1). 

Wilson 717 pertains to a crystallization at high pressure apparatus where 
clearly shown in Figure 1 there is taught a furnace (12) surrounding a crucible (16) 
that includes cooling system (26) designed to extract heat from the crucible using 
cooling tubes (28) and which would read on a directional solidification cooling 
system and further includes a control gas system (30 and 32) (Also See Col 2 Lines 
47-72 and Col 3 Lines 1-75). 

Wilson 717 however fails to teach the specified teachings of the particulars 
of the crucible designed and enclosed in the Wilson 717 apparatus. 

However Pinkhasov 71 1 teaches a crucible that read on the particulars 
defined in claim 8 and would be ideally suitable to change the crucible of Wilson 
717 and enclose the crucible designed by Pinkhasov 711. 

It would be obvious at the time of the invention to one with ordinary skill in 
the art to swap out the crucible taught by Wilson 717 with that of Pinkhasov 71 1 to 
further optimize the processing and apparatus conditions pertaining to the 
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particulars of growing a crystalline material like that of single silicon crystal 
ingots. 

6) Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wilson (US Patent No. 3,503,717) in view of Pinkhasov (US Patent No. 
4,565,711) in fiirtherview of Yamagishi (US Patent No. 5,788,718). 

The hypothetical device of Wilson 717 and Pinkhasov 71 1 teaches an 
apparatus system that reads on applicant's claimed invention (See aforementioned 
rejection for details). However they both fail to teach the use of a graphite base 
container along with the crucible. 

Yamagishi 718 as explained in the set of rejections pertaining to claim 3, 
teaches the use of a crucible with a graphite as a material as part of the base 
container. The reason being that it is a good thermal conductor. 

Therefore it would be obvious at the time of the invention to one with 
ordinary skill in the art to modify the teachings of Wilson 717 and Pinkhasov 711 
with that of Yamagishi 718 to include a base container comprised of graphite as 
well in order to take advantage of the material's good thermal conduction as well 
further optimize the apparatus's processing conditions depending on the material 
processed. 
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7) Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wilson (US Patent No. 3,503,717) in view of Pinkhasov (US Patent No. 
4,565,71 1) in farther view of (JP 60141696A). 

The hypothetical device of Wilson 717 and Pinkhasov 711 teaches an 
apparatus system that reads on applicant's claimed invention (See aforementioned 
rejection for details). However they both fail to teach the initial layer of boron 
nitride on the crucible followed by the silicon nitride ontop of the boron nitride. 

JP 696 pertains to a single crystal growth container by forming a silicon 
nitride then boron nitride layer on a quartz container. In other words JP 696 teaches 
a quartz container for example a crucible that has a silicon nitride layer coating and 
then ontop a boron nitride layer unlike how applicant has claimed the crucible with 
a boron nitride followed by the silicon nitride layer. As well Pinkhasov 711 teaches 
that both silicon and boron nitride layers are seen as coating equivalents. As well 
JP 696 teaches the crucible but the coatings in reverse order, but exemplifies that 
the additional coating enables good adhesion with a middle layer coating between 
the external coating layer and the crucible, as well aid in preventing any 
deterioration or contamination of the liquid crystal forming from contact with the 
crucible. 
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Therefore at the time of the invention it would be obvious to one with 
ordinary skill in the art to understand that boron and silicon nitride coatings are 
seen as equivalents and one would want to put an additional coating layer to 
maintain better adhesion between the crucible and external coating layer as well, 
further ensure any possible contamination from occurring between the crucible and 
the liquid crystal melt. Thus the teachings of JP 696 would further optimize the 
apparatus and conditions that may be put forth on the hypothetical device taught by 
Wilson 717 and Pinkhasov 711. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to G. Nagesh Rao whose telephone number is 
(571) 272-2946. The examiner can normally be reached on 9AM-5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Duane Smith can be reached on (571) 272-1 166. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 



Application/Control Number: 10/692,61 1 



Page 12 



Art Unit: 1722 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free) 



GNR 




